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(54) IMPROVED DIGITAL RADIO COMMUNICATION METHOD FOR VSAT NETWORK 
SUPPORTED BY SATELLITE AND DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To use with higher 
efficiency a device system that is necessary for the 
operation of a center station by attaining the additional 
use of the existing safety allowance even at a time of 
section attenuation when the safety allowance is not 
equal to the prescribed allowance value yet. 
SOLUTION: The user groups included in a VSAT 
network 1 basically have communication with each other 
via the same hub station 2. Under such conditions, the 
transmission characteristic of a transponder enters a 
nonlinear area due to increase of the input electric 
power. Then the external circuit signal of strong electric 
power has higher priority than the internal circuit signal 
of weak electric power. Thereby, the higher availability is 
secured compared in the case where an external circuit 
signal connection line is separated in terms of space. 
When an atmospheric attenuation phenomenon occurs in 
the connection line sections between both hub ground 
stations 6 and 7 and a satellite 5, the adequate external 
circuit signal is attenuated and the working point of the characteristic curve of the transponder 
is shifted into a linear area. Then the internal circuit signal that is not attenuated is radiated 
from the satellite 5 with electric power higher than a normal level. Thus the attenuation faults 
can be decreased in the sections set between the satellite 5 and the station 2. 
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tatb, «&©VS AT-inA#;&tf'J>&< fcfc 1o©(£ 

fc^b-a— +f-i* (^;u-7) Hu ffl{a-9"-trx^S3K 
b»4i^C bfe^iS©^*;i^ii&®©;Sffi£;fc^ 

mm(DimA%mmh5>y>( photic* yy-r* 

^Ilh^t?;^ (ZKV) i;B#fgfl<jtc* U^-y 
T-&V>iI{gh^fc>:/* (ZUV) fcC^jHU 

5semb ©eatu^*— *«u 

ikmtsi^is^y (Hub) js (2) fci&lfc^Sftsj; 

- * c * o- « 3cs $ ft fc 5= s; * turn* mum. 

[M&8 2] ISfieh5ts»*B;, ^©oirttU:- 
£ni/*^f^— s^-f » (6, 7) (Hu 
b) m (2) fc**»ft, (Hub) m (2) Hu 

Slf 1 13*8© #i£. 

[^«^3 3 tp*»Xttn7 (Hub) J9 (2) li, 
B*Cjs6bT«^©4nA#lc 1 -2©ft£&Jilttft&gj!£ 

*ft*J:dfcbfe;:fcfc««i:-*-SfWSHliB*©# 

So 

[W5RJS43 tt±»fclM^r (Hub) » (2) © 

flj|*»£©> <H*©;&DA#©g3t£jS&l;& 1 •o©m£Jl 

ttftcffliSTtiu «uf«ea^-+*;i/K:Tfft>ft, r» 

^«e2S^- + -*.;i/S^bTI4, 2-3©;&DA#lfflT?fflgfl*J 
Jc*fgSi<f (h?t'^) ifi?7fr (2M) it v 7 am 
ilTT-fTfcft Ixt^tbfeCi: tt5 llt$£ 3 13 

5g©££SSH, «*tf»HB©PXt©lfy 
(BER) SrSMI^U. *bT, Witt, SR©tf'.y hH 
(BER) ^TIofeMflf](:^'jT-f*;b 

&h5fcv* (zkv) ©s*»t(tiDWC«fiBWt:>'> 

(m 9Vt-<{ *;i/Jfc r-5hy* (ZUV) fcfcj££ft 
£ J: -5 fc b£ d £ *tmiit Z>m&m 1 fcv> b 2 |B«© 

[tt*£6] *ffffl«»C*A»ftTV^4flll©Jll!±«- 

fc^b^-f MS/T^BSfl-bTtu ^MC^Ur-f* 

h ^ fc y * (ZKV) (DfrteZ?, B#HW(C^ 
» ^'JT^MAih^h'y^ (ZUV) ■fefiii^ft, 
StCx Hf^ObTy h«5U— h (B ER) (CSJ&RttCl 

ti^mmom. muetj^m^ m3ntFa.de coun 



ter Measures (F CM) #(£fl§£ft, ^ft 

P%J; •>*©%©£* U— r-CSteffiHSftfc^ 

-*fiJfflU--r©*)i:T\ WflHWC^Uy-f 

(ZKV) ^«t^T5Cfc$:^gJti:-rs«*JS2 
Xtt 5 §3«8©^ffio 

[W*IB7 3 >hS/-v^??-^>hfe2S©fc 
l^CVSATi (3, 4) ©«SiC©^-3T§{s^ 
ftfe^— -y^fcni— ©ffllE^D 
bT, §VSAT-1 (3, 4) Hu BEfcaiEKSHSS 
ftfe&gfc©^— * 7D y ^©rt§SV^^©1»iE^'n y 

s^^ftfcm^^mm-rct^^sith-rswsf? 

* 1 *> £ 6 £ T-©d -^-Tftfr 1 JH3«©#i£„ 

[R&H8] 2ocDVSAT@ (3, 4) IB©7=-* 
fi8#f*)9XttAr (Hub) (2) £7>bTfTfc> 
ftS«fc-5CU LT, >\7 (Hub) M (2) fflffi® 

T-mmzmmL, aiE7ny*©*fesfc:a&«u - 

tt^/ (Hub) JH (2) fcgffVSAT (3, 4) A 
£©H©e&BM-e©tttt£**£&©l*tt'IB (— ■$) 
gfflt*(l>*»Xtt-'Nr (Hub) ^ (2) ©<4M®f?rT- 

T*fTa ci t*<&m.t-rzm&m 1 7 *t-©-5 *>v>r 

ft* 1 «!3«2©^i£ 0 
ttt5R«93 >f*l (Xr-i/a» (Hu 

b) m (2) ©asewaMfcRwffs^-^w-ht, 

ff^Xtt^^ (Hub) m (2) {3«t»3flf@ (flgij) 

©*MKW±tnsq9E"rae«*f l i i C4R#LrHst 

^^f>^) U *6C, ^B(©ett%^«, SfeiSMIb 
feff^-©S« MVSATi (3, 4) tJ:0 

SM^ftfcft^U-^l'hs VAST! (3, 4) CiO 
i5IM^ftfc{3^l^-<;ufai:©*titll^ (69%) lcj;»)^ 
tb. ^bT, VSATi (3, 4) ^frmTZ>Z.£&<& 

WLt-fzm&mifrz 8 ST*©a*.vi-rft* uii3«© 

[1*110] lI$S©VSAT^-> M7 — ^C* 
ltSBI^I*ftfc5 ^ S?4';HlR«a«S^«C*5^-^T, 
VSAT-^^hV-^ (1) HU 'M<i:t>lo©tf 
ffe^X{±>'^> r (Hub) m (2) i:, ffigiCVSAT 

(3a, 3b, 4a, 4b) i: locDfl (5) 

StC^^XJiMT' (Hub) m (2) i±, sa© 
Jft±» (6, 7) ^tti±Sttiij^i:*BSCiS| 
PSb^oTEM^ftT*!), ^bT. ^ft-eftMi^^E 
ftiMCT l-3©r>y?>2ktfeaSE«ft*U SJCx 
JlLhS (6, 7) fc(f*$«az>^)5:viUA7 (Hu 
b) (8) fc©IBfcJft±HJfciStt (^ 

+ *;!/) A«IB!H-6ftTV^cfcft»«i:-i-6M3fea© 
VSAT*s» ^C*tt«aMI*ftfc5 s S'4';u}ll«» 

[ISsR^ii] (p&mttt>L/\:r (Hub) jb (2) 
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btlZm^i*. (Hub) m (2) ©>>* 
^AflHS (9) , (Hub) J5 (2) CDHJ*3>K 
i-^ (8) -ts>t>(D=r— $JkU-*—=T4 •zw^-ryvm 
m (10) JStfffeOVSATS (3, 4) ©£?> 

naflHK (ii) ^l-c, */7>Ti>mm&, m 

IfttiSVSAT-g (3, 4) Flf©A7 (Hu 

b) m (2) 'ncdt 1 — *&t->b2i-— ^^^-tr^j-T^ts 

i(12), ffeOVSAT (3, 4) IKOtiHB (1 

3) xbvsat 0,4) mmvnmmm (mm) 

(14) <&^tf-i:S:^Sti:-rs»*ill OiB«©ig 

So 

>M7 (Hub) ft (2) ©Huf3S3>^3.-^ (8) Iz 
1 IBtta&B. 

«C> fKgOVSAT^>vh7-^ (1) CftttS 

st# £ n tz t= v * jvmmMmo tz »© «> x ? a £ j&ekt 

fiMx* 1 iBI3*o^e. 
[0 0 0 1] 

[*W©It5S*»S] *^SB^{i»5RIl 1 tt\~\ LI 0 
©_h{4#fci;fcJ;€K IKi0VSAT^yh9-^l: 

* s at * s n tz 7 v *? ) i mm m m tj v c n + 

[0 0 0 2] 

m&cD&mi tp>bmm*m-rzmbtz3.-+rmf*iT-<D 

?V$)\,=r-*?-. &*&Tm*&m (H&lXT—i'a 

-tt§©*3*©H-#« li> ««IK:MM»«SK (^** 
;u) CiDfSft^bt, mm, fls»;*ft»5. 

5*1) 8St6te, (Hub) Cfc!)£*3*iS. /\7 

(Hub) H®7>r XaiFaiStAtt, ftb©* 
h!7-**A#©;*y-^a>©*S3»tttt*S± 

<^ttil£Wt"3©T- (Ve r y Small Aper 
ture Terminal VSAT) (m'bWtett 
ffi) ©T^ffl.to&il^'yby-^tt-fil: "VSA 



h7— *©BMMHBI4, "Handbook on S 
atellite Co mmu nicaions :V 
SATSystems and Earth Stat 
ions", ITU-R, Genf 1 9 9 4, © S 
upplement (Mil) 3 MiBIB;* JlT^So 
[0003] )\7 (Hub) m (2) 4>^VSATacd 
r-^I(Outroute; tMfa * ®U) Bu * 
h?— *££l7£>^T©aaA*£«fc t)§{f 
fflVSATtJ; SSifg^ftfell^ (inroute : rt 

fflsnia) at. — ttcfiv>u-h-e*»), vsat-b 

©ISfenfe^tSKaSrSgMr (Hub) JS£<fcoTffl 

*aiEicse$*x#So se-^T, vsAT-^Hffl®{f 

h^h>y^{i, «l/t, ^7" (Hub) -m*frLXm 
4>h ("Doublehop" ; ^7^*-^) , *n 
(CJ;»3, «M*T©*SfcJ^©&«>«^fi5»jKEfcJ: 
»K 1/2 s e c*-CCDea&©Sffi#£BBSft*. 
[0 0 0 4] fCi^^VSAT-^y bV — tHDttm 
fcjfUjSlfcfSfciStt:, #rjR©;(raA*fcii§-K»*fc» 

»>RI«fK:aa3ft» SCtT-i55. J--if©K «3E«tf 

©afS^m©i§!g(3oti), «»©««««*5>-rsii>ft 

& o 

[0 0 0 5] 1 0GHz&itt*S*RMUff8ft©*£©* 

* s «ea©«-&ttt^{c^bJ5:^fc«)t) . 
C^t9 9. 5%©RTffltt*fllfil-rSfc«)»-^»©SSt 

(v-i;» {il 2-1 4GHz©R»rifMiaft 
(Ku-) >n*> 2~3 dB-T?£l:mK£e>JB: 

(-©*SB#P^T-(i, ^cSUcj;SEIHI«« (fi) * s m^ 
T, i#t5->7,TAfl±, tti&DI$&fejIgBtJ©fc«>fiJ 
[0 0 0 6] gI5I©^'> *|*n?©sRlr3©fB 

>) ©Usattc^v^sy^-cs-r^i:, m^©eg^tt (pj 

[0 0 0 7] 

5tC5tt, aSlo©rau.P,tifci¥©iDA#KT-©8SM 
3ES©VSAT^.5/ h>7 — ^tC^W-SafcHiSftfcT*^* 

(v-s?» m%.<D&±&m (^-^» ©fitted 
b«e^KM««. (*) o»-e-c*jv^Tt)» ttmtwzmm 
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[0 0 0 8] 

[BUB****- «&»©*«] ±IBMtt, ^i£©#ffi 

^»cd*ebc*v^th:, i o 
[0009] *«&©£& a^tt^ottjftsft&v 

S V/X«:36j§lfl2JgfcJ:, 91*11 2~9 Stf 1 1 ~ 1 3 © 
[0 0 10] *»«©«£*:■*-* 4: £ 3 BU 

cDfl»zjau«:^Bfaittx (a) ©*&c* (a 

fc-cfc*. c 

at— >*^a(±, «^©eas*a5, (rot^) 

»C*flCJ:SBi* (y-fX) ©*f{t©fc«>©f5S'J&^ 
©(Fade Counter Measures F 

cm) a*ffl^e,*u m^mit. &#m\ztiLWti£&*mic 

*ft£©«^i*-fcbTtt«fc*fl5fl*y b 

T7 — ^T?tijSfl!£;h.TO&V>*>©"C&S. -?-*ie>©3MB! 
©-^#©^&{£ffl©£to©iiySfc&£©«:, *vh 
!7-^C*WSffl4r©VSAT-JS©ffl|fflfl9«IS^' {» 

m) T-ftQs *©f3£giHM£ (») ** mm^m* 
>h*k*d ©«&ftfcit#ofc2t^sii*©te«fc:ft(* 

3 ^ftlCft^BlKC: i s tt£©tt¥i*1B^ & © £ & £ © 
[0 0 1 1] HCff*Jfc, #»*ICfcSVSAT-->* 

a, f *w©f^tt c t s n * ««© ffl a* jfc * 

tf»fcj:»>io©M:/ (Hub) mwp<mit}£.wmts 
*u mz.it, t\y (Hub) stctsffisicgijfi©^ 
©«*Hfc3 («*©) fl^crf-fe^ft^bT, » 
l^$jC*Jflli*ftS©T?fc3. ItA7 (Hub) ICt 
^g^T^^^S^fS l-3©&»©JKffi3feJft±Hft % 

iURW^Sa:7 , >y^-ft*-r*2r3W±©lt«fl9«^ 
®I«±Si:l«it5ctt:j;!3, >©it 

[0 0 12] *#B9i©*ffifiV*«©afflKJ; 0, It* 
Wt:*jr*»*Se**» (-7-^>) £*T€>?cffifc«Si§ 
©GfifflTT- tiVSATC T«£dtE«ffi© AK«4I« jtA^- 

3 3*:, xtt**3&«E^«ia-av«i»aA©*i:"e; 
-Ji*<©inA#t:|&«-racfc» xa, li| bj&aA^ast 



X VWBtttt© * ^ B K«* JM> S £ i: #nj«rc * 

s 0 ftinwcs ^raweB^©{cgij<iT-*±©iiag& (« 
ft) uTtticjats*ift 2 oei±ffl*±fMi!fflfl) 
ikvsat-** h?-»««©**ja^©»«rtv^i 

[0 0 13] 

[3U60IJ] H^TffiOltWatfBfB©^*^^^* 

[0014] 1 VSAT-** M7 — * 
2 (fdteSXtt^:/ (Hub) m 
3 N 4 VSAT-i 

5 mm 

8 Mfla=9hXtt^7 (Hub) 

9 ^7 (Hub) BCS^yAflWR 

1 0 s\ ~7 (Hub) Jsg©^— ^fiW-r-f aMfS? 

11 (Hub) &t<«asafii*flb©v 

SAT©fSffi 

12 VSATfr (Hub) /S~>©fg$8 

13 a7 (Hub) SS^tSVSATA>6ftOV 
SATA©tf« 

14 VSATH©*fl£jftfi; 

1 5 F*3IrJ§ (Inroute) — 
16 *MSJt (Out route) 
1 7 
1 8 

1 9 ^r-tpfcm 

2 o ^-^ssffltfcto m^) 

2 1 ERS«K (fi) 

HlC*iStSe2^rAli, VSAT-*?»F7- 
^l* 1 ^. VSAT-^^h7-^ltt, l^©cf3 

(Hub) 2i:, II©VSAT-7f->3> 
(S) 3a, 3b, 4a, 4bi:, lo©ffii5J:i»f, 
EEs. ;it\ ffiscaA©«4r©ifr^;u— r (») 

tt, — 1o-Zte.X=r—\ ^a>3 a, 4at±»), fit, 

©ea^^pt-^tt, «*©&««» (^**;u) 
EM±TH*«UT^*eift^fc4fi#UT^7' (Hu 
b) f}|SS$*T.So VSAT-^f->3>3 

a, 3b, 4a, 4blt 1 T3©Bl»>*»&;hfc«|«» 
izx^y (Hub) ^r->3> (2) ©{s<f£§{i 

[0015] £M 2 fct, 1 ^>Xtt«g!f©%±^ 6 , 7 
^^JSK^ft, l^*±^{i^*< i:t.l$«l 5Km©fflPi 

3>7^ii/->3» . ;;t-, &M±.m&, mm 
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Httftflu* (hf, ismm iz&vz&mi&mRvi^ 

8fc©HCJtti±©BSAM8tt» #§&l*£>*x 

mmm (mm) c<t!), vsat-** w-tvxm. 

®6Xtt7£D|*|ffiloSr^-rs^gS (fr*)U) ©88 

s. **©<Bffl (flS'J) ©%±J^6, i^amm& (r 
^■b^Wiett) SsfcJi, &*oife±i4^tSA7 (H 
ub) ^2©i!j^cD«-&C43(tS«tf)«b<t)T* > T-$) 

3»>7\ ?fflrfi|Sa©ffi*U B«©S5Mif »©««©£#> 
©TVy^-oWWJWi^y hCjfiiBttt: J; 5> 

^ j t<D-onm±m (6, 7) (-tftce^tfitttAtjto 

-r^^iia&s-r-g)) (Hub) 

[0016] ttafc«j**fca«Tf»iB»fts»-* 'Jif- 

»^ U If — t 1 — S/ a > ft ^' U T Ht# C «f M W ^ 
^U7M*UU&h7fcy^©^#MHmBI£*U —7^ 

[0017] A7 (Hub) 12J:VSAT-^r-> 
3>3a, 4 ai:©R8©VS AT-*y l-V — ^ 1 |*|3t$ 

■tob^tvpmm mm) «\ i2^itfe?,. ;\ 

7" (Hub) B2fr£,as*&iiS«^HU ftfiSSMfl 
(outroute) -ff^tKF^tl, LT> /nT" 
(Hub) rao^^-MlHiS, 4>*ri>K.3.— 

(Hub) ^2jb»&MK<aBS;**l3, fte©VSAT©tt 

00*. tf* fflaBftf'-^U-K »5Rt-SV 

h-7-^inA#-v©^ vfe-s>©»fa (rtiSjSElj® (i 
nroute) -<f^) t&g&tiCT&S) £^tr„ 
AlRldlBlli (inroute) /\7 (Hu 

b) J5 2^©^— bf^A7>;Mjf*l 2 
ffe©VS ATaCt- * 1 3Xttffe©VSATi:© 
iS&©{g^b— r©«iS@*a©^-* 1.9 £^tr. 
© (SSfcCiEtfc) h5k9^tt 4 *U&*©tft, ^7 

(Hub) icTi^ »aija««!«^-+*;i/ (;n 



tt&D? V S A T - 7.7-—. -y 3 > C «fc 5 RJtEfc *©T' 
*S) ±T-^^;u (2«) ^'yT-CDIglgT-e^ns. 
[0 0 18] Z. Z T'$l§gc?ftTO -5 VSAT-y^rA 

-nv-brhttjfcoi^sfca^w^ffista^-rs, fin 

lofflVSAT-^7 h<7 — * 1 [*IT-©I1^©3.— 
IfiOl/— :/fcJU |B]bv\:/ (Hub) i/3>2 

(Hub) »2J±, ^❖©i^^AJlttt-Smg-Stf 

aw^* hfc<s»s* 4 ©#*&•*% ^ft^ft©^iai§ 

(out rout e) -fs^©g$gg§ O^**^) 

\zm&&mmizmm-& (#*) *n«»^t:*H-4J:t) 

ft -5 o d©ci:©+fi»i, 

;fc«fc©it*fc#fclM©#iS*ffi«ttrtfc:WK:AS 
(03#!8) . *ftfc«fc&«a©B^*|q|SiaiR (ou 
t rout e) fg^HU «:fr©gUF*l|filSIIH8 (inr 
out e) fi*fcifcLT«$fc£il3. (Hub) A 

-%±^6, 7i:«M5fc©ra©^ES (^**;i>) E 

m±-e»v^*ftfcj;s«srtHfc©»-&e:, tufraftias 

H«§ (out r out e) -m^&M&ZtiZ. h-7> 
^*>^©«rttffl»©SM^jSlH:, — JliS|gft&1Rttn£ 
^7ht5. ^ftlcfct), tSLT?i£8;*ftTo;fcV'> (^ 
Mfl«J{C»<e-&$n , rv>S©TO rtlql#ia«a (inrou 
te) -ft^tf, flfgfr^ am©«^{3^{tS«t 
V^±;T-|S*f^n, *Lt, (Hub) S2Sf© 
^-i7>'J>^ (EH) ±-C©»J|fcJ;SBl*tt % Jt^W 

[0 0 19] lac^^-'/f-f-a^?^!!/- 
5/3>MlO0SlC;\7 (Hub) gC3>t7'h 

AT 

M7 — ^©n!fflS©if^:©fe»C«fflU»a. V 

SAT-*y b*7 — ^HT-©nJffl©fijai^a©— il^Sf 

^© h ^ t >^ ^ ftES'JT * £ 

^n^fSli, **Jfctt % VSAT-^r->3>i:f 
Mfc©IB©&M&& EK±t-©M«©^S© 
ffl«©fe»{cffiffl$tt5o 
[0 0 2 0] *35fc^^**;i/©«IMiT#ScU\ TI3 
ffl»iat:jS:P-rs, fiP*>> |B)b h^>^:K>^ft^bT 
ffiit©fl^©es©l®ifl^©p D nS©^^^;uA^ffit-5 
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